Limited blood-brain barrier transport of polyamines.
Transport of polyamines across the blood-brain barrier of adult rats was examined by measuring the amount of radioactivity that reached the forebrain 5 s after a "bolus" intracarotid injection. The values were expressed by the brain uptake index (BUI), which is the percentage of material transported in relation to freely diffusible water in a single passage through the brain. Transport was restricted as indicated by the respective BUI values, presented as means +/- SD (number of animals): putrescine, 5.3 +/- 0.8 (11); spermidine, 6.1 +/- 1.3 (7); and spermine, 5.8 +/- 0.5 (4). A kinetic study of the transport of [14C]putrescine showed that transport due to passive diffusion accounted for the majority of the observed influx (66% at 1 mM putrescine). However, a small saturable component exists with a Km value of 4-5 mM and a Vmax of 30 nmol X min-1 X g-1. This Km value is considerably higher than the circulating levels of the polyamine in the normal mature animal, and thus is unlikely to be of physiological significance. Competition studies indicated that putrescine does not interact with carriers for adenosine, arginine, choline, or leucine.